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ABSTRACT : 

PURPOSE: To control the motion of an object with a high precision 
by detecting 

the differential acceleration as the differential value of the 
acceleration of 

the object and using its information. 

CONSTITUTION: The system consists of a differential acceleration 
detector 51 

which is fixed to an object 50 and detects the differential 
acceleration of the 

object 50, a controller 52 which controls the motion of the 
object 50, and an 

actuator 53 which generates a force acting on the object. The 
controller 52 

uses the actuator 53 to control the motion of the object 50 in 
accordance with 

differential acceleration information detected by the 
differential acceleration 

detector 51. Differential acceleration information as a new 
physical quantity 

reflecting the motion state of the object is added to the control 
using 

conventional position, speed, and acceleration information, and 
thereby, the 

control effect is improved furthermore to actively change the 



mass in the speed 

control and to actively change the damping in the acceleration 
control . 
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[ o o 7 1 ] x, ^4 /v-zmmi-tom&izfctmm- 
zmbmib. MtarM Mz^.Ltzm^zx*)tm-^m 

Mffl^mb . 1512 n -< /HcmsSS-gg-Tc: i: <fc 0 15123 

i&z&bziiu m&&&ti&mz£*)&ft%nzm 
td°mmi<?)$£tiLi) { miz&2> «t 5 tctoien -f ;wca&fi* 
m^srmriemcssii^g^j; 0 um-t a i> nx-h o x . 

[ 0 0 7 2 ] X. JlfiaKtciStTSg«itr&J85^«L 
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mm%Lfflffl^mz «t o wjaw* *> <ot •* o t , mum 

t h immmfifr^mdHMmii,zim-t& tnss&<®# 
fflw^tizttMLtemm&z&i&'i'&zb smkb-rt 

10 [ o o 7 3 3 x. ^m^fpicotmmtzm tx &wmn 
fflT&^jfftnnmjjMffl^&b , BuieTi&aJWco* 

fo<r>W8£hfflW^®£J:K>fflW-t2>i>cr>X'$>'>x. ro£ 

ifnE^ttawfcffjHt-* ^mzmnm^nmitizttM 
x . ti£?ri&istttf ft an^£j5 tTftseffi-r* t> ox- 

[00743 ±%mi l amitiZmsfrtZtzihlz. 

mco^yvn. mznmx¥mj£®<r,im®mz%*iz> 
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frbt^^mmtizftm-t&ijammizim L^mm* 
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[f^ffl3 JSK, Jn^KtffgJMf>7tr«I 
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[0077] M«mg.ffim*m^xmwi-x^2><r)x\ 

ff^&*<^t^L7t:?Fi=ff//T'#. «3R<0CCV (C 
ontrol Configured Vehicle 

©Iffll (direct force control?) 
5§) , flDW (airplane point in 
g control OM) . W&W® ( a i r p 1 a n 
e translation control 

[00 78] ±M\,z i> HLmcomti^mtf^ -*y 

X\ Z <mmzm^ fiScHSrlSSf LT 777 ?m?<r>? 

>vyn®<-?zzkizj: ^mtmmzmtt&wz 

§ -£T 7 7 >/ ? 5: R&ih-f & <r 1 1 X'* £ . 

[ o o 7 9 ] m^Mm-^y^hm^crmm^m-r^ ^ 

ybn-^Zffiz.. m\l*mm*y?frt>cr>!iljji:m=} 
yhu-^lzAJjL. m=iybv~-"y\ l zii*)m<DWm 

z®w lt ^&cox\ i$.mzm< ^mm^^^t^m 
mx&m* yvt , tiseiga^p-rs >- h a- ^ & 

T'S S <0T*lB£fltfc*f LT W$OMlBH»£fr p d 
i: **T £ . S§*&^^fc?)^££ReitT'£ & . 

[0081] ttz. mmt. Bmmiujj£tkffl-&^ 

yy-fr^riUtfj&M^ybu—^ltZAjjL^ m^ybo 
-vUzZ OJOSHSWWLTV^^'eJKIIHtcj; 9«tt 
Sft-SSafaFSSCfcttto. JtfBEFlfil^lliaaSWjS^L*: 

^L;ttS»l£&tnT-# IBfrf§k:7>-* 

[0082] immmmw-t . $raH»*£«art- 
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>^*^coaj7J^IS3>ha-^fcA*L. IS^r-n 
-7fc«t O^Mi&^S&MPLT^-SWT'^^D-/ 
?L&tf>. 3ifr^^«a^«^L>fcMSk *«V>li 

10 

[0083] ttc Mm%&J:ZStn*mgi£tiift-tZti 
yZVmZ-. mu*m&*:y'y-frt><DM&}&*i£Xfto«m 

mtmzm^xm? y ha-^tc x omm^mu 
fflLx\^<vx\ invm&ffimcomz. tmgmmizm 

[0 084] trz. m%mmt. ms^mitkm-r^ 

zmm-tz titbcoM« menzyy-kmgmmzMW't& 
20 aybv-^zMz.. mn*mm-tyy-frt><7>%\mmi5 
jiisiiutM&mmcoiiijjzm^ybv-^izAjjL. m 
jiMj^ti «t t/m«jmmmt,zM^xm o^smmmc 
m^ybn-^izxvmim'O'bimmffimiz 

[ o o 8 5 ] x^^>-^5isi: . ^y^yms 

zstn*mmztkftT h tz^m^m&^y^tmzgsm 
^t5 3ybo-7«i, mm*mm*y~*frt> 

immmmz&ib. m^yhu~^izxK>mim*)'^m. 

wmmmzm^xmm^yisyfmm&zuwi-zw 

x\ mv&W)Bmte&tifrtL&. 

[0086] itti. xK-^tijuttt, mm&vm 

ffi£fflg&aiL. aybu-^lzAJlZti^—fcofflffl 

(vmmzizitftf-zMz ±iwmixz . m o wmmfo 

40 $5^*T&^. 

[0087] i^r. ®5m±Tmiz&wz\z. to«mm. 
ffifg&Mv ^ * ^ k iz «t o . mmznffi&%$:{ttfmiiiX' 

#^>^Ti 0»KM^^*A# v ^mm#±i|riau&SgS 

-rs ^ fc * j t# . § t> tzm^tkA^. m^^im 

[0 088] ±tz. ^yi/yk. n<ttxyyyp 
mm-tyy-t^yisy^yhzi-yzffit^ mn*mm 
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[0090] ***P5fc:fetvCli, jD*i£g*P8£jH^ 

*. a*. Hit. mm<Q-7 * -\)y?&fa±.-i-&teit>iz 

[0091] »**^»fo&*5W-*.XT'-5'* 

*fc*>, JS^ffi (JHU&tt) , SOettftlflWutXYX^- 20 
[0 0 9 2] ttz. ■mti'S.x.l'-fCD—Mk LX-. Jfi 

[0093] 4)t. IztV^m^r-^tZ^X i> . JD* 

[0094] tti. tiut&mmmzm^^ztizj:*). 
mmt {mat) . sja* tsfut 1- ^ - ^ (o 

[0095] fflfflftmi}ik<v'j?%:< t itta^mmz&m 

mmzftmx-th. 40 
[ 0 0 9 6 ] mm>-$*. u-?<m$mft<7&%< 

u-?<7)ms&nozttfX'%&. 

[0097] aya-^izj: 9<Mt0yJ?%< b l>Hu«m 
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[0098] a/c. *y*miz. f^-r*iiB**(=jEt 

a-f >Wc«afcS[ UfciKc. B]lWBtrfc*3B^t* J: -5 

4H1 U 7 -r - HA- y ?®g££: LT^rKrgp^or? >f /He 
At LXH-BtzJRKHb-r XiizLX^&co?. z\rib% 

fr&immizjEmzitMLtimm&z^-t. 4^. cko 

<?>n]±£tkfti-& Ztlzi*). 7 4- K A>y OWSicrm. 
[ 0 0 9 9 ] £jt. -fe «fet-*-*ft JittBtfcJC 

•fe^m^t LXH&tzJ8.*)lii-tZiizLX^ZcDX\ 
c\cr>k%x4Mzffiixg>7 4-YJ*»/7n%.mi. *IW) 

Mmztoh&mn&jgitZimizitm Ltzmwmz^t. 

07 4- hvs-.y 7w%nmfmtztm L^mms.^ 
•t. m-?x. zvnKz&izi-zzbizx*) . 7 
A<y^«seo»dHB. stUb-tmgmiztQfrzfiiis&mco 
®Lft& (mn«mm) ^zitmv^mMi^mmmztkm 

[0100] 

[HSfeMl #3&$i?>Jg 1 <OHSfe09S:ia 1 1 3 (cfi£ 

w&mfsm. m3\±ffimtfiYmistcb*<r>&&tf. 
0. m6timwB3mti*)®mmm* m7im*mjg 
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AWT 4in*aME£»arr4 - i: #T'# 6 . 
[0 1 3 1 ] 07 i2. m2<7)MX'$>$>to«®&*y?<7) 

i: . m=? 1 1 fcB3J£S*ute v*'* >y M 2 fc s 
14 It. y-yy^lOi, ^-^y^l OtSf^$ 
^3^f;H30t, H5£ffiSl42i:. 

m*h<vm.*mxtzm*F$m®m& 1 4 0 t 

T>7'1 5i. SS^fc Officii 1 6T«WU$;h.TH*. -T 
=M JH 3011 ^-v'^l Offllk:. 

••/hi 2i±m?i i®it,zmft>ttx^&. z^ms&m 
2 {^-ffln^sug-fc >y-t mmzijn«mmm&te. 07 



* [0132] JjLB£^*:<r 1 3&»64h&»* 2 5 fc. 0 2X 
{207(c^-^*j^*>~?te.;f3Cvt. 7^7h2, 
1 2<2. 7*Afi£5T'£>-?T*>. HBRRKfc— J6fc«->3t 

[0 13 3] SfcftS. tfcftl 2j&>4>;bA>32a 

^^b=3rif) 12. #Jg-r6£W&uwTiSfil^?>lii* 

[0 134] &^6#tfSSC5U 12 9&5U 3# 

fi. USE. flPfcflfiTOcifcWUfctffcSr*. 
[0 13 5] 
[gCl 3] 
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[0136] £Ltcr>J: o fc. #HJ6f?!l<92ra* J£g-fe 
[0137]^, iJeL/tJo^jfeg-teVim. -^(O^m 

h «riTOjeW*«Jb 3>*§^t2. OT02 p 

a. &m%focr>tommi<zfctx . ^Wj^iz^&x^^ 

&M&fa<v%im.&mz±*)mi2ix&. z-msfiwrn 
^zftm-t&ummzx ^x§Li&&wj$i<mw}mt 
co%®tfifa0)$m.tfmi l z%:& i o tr. &mmv>^ a k 

h&mijmwj frcvmmiziki&mmmmttfrh. m 
?izftm^&mii3ft<Qm*mm&&m-tiii£ 2 
[oi 38108. 09^20. M^mmmm^k5 1 

^^Jn^r^K^ai^S5 1 t>lzM<?)MX'$> 0 . JnS 
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oTllII^3SJgWfg2r^i.^tfC#^. ^ (02 die. Sd 
[ 0 1 3 9 ] 132. H7T'^-r*H5g|5!l<7)JO^i£K-fe>' 

•fx^m^tv^ummkta^mm. tmrn^n-u^wL 

Wsl&liiJjZ-Mk LXimtXTFi-tkmi Oco2 olz 
ffi§^ira^Kffi7ir. ( b > ifi ( a ) x-^ztiztm 

Jgai7J ^ T-t-D^^lElKtCil L^^ffl^J . ( C ) *>* 

* lx v . ( c ) x'tjkztiz wmri-uyffi.ftftj} 
b^mkm^ta^m&^y^x-mm^titzM^mmiiiti 

(2. fttc (a) •C^$fLSJn^Otllt^ai^i:^-,T^ 

[0140] 01 1. 01 2{2. tti-etiayhv-? 

■tmxh o . 0 i i i2. *mmm<7>tia*wg*: >mzx 
wnxmmimznhffifoZTjk-tmx'h*). 012(20 

9(c^T2 3^. m&£*>y-k3>'hX3-75 2f*im 

zms&skzwf* *<omft^mz£97 : <tzs?jmn 
wm\i«mBmm$:&m&Z7ikLx^&, 01 i<o^ 
mvn. mmaxmimmkimmffl&znhtiztfx 

522i:A/D3yA'-^524, 5 
2 5^2a^«T?S>|>0^t. 01 21iZ7K-t-mX'kt 
AjlX-h523kA/Dayj*-?5 26ti^ imX' 

&^tftn*mmimz&&t:ibiz^ htmmo^5 
2 7tf<mx'$>z>. KLtvztj: t )mgizmm-t&i%£ 
«. ^-Fffij&t3>hu-75 2<7)mmm. zuz 
i&mt ZKhmmmz&ix^^i^m&m^ 
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[o 1 4 1 1 St. mi£^-tto*mmffi®*m^fi:M < t k ^5 ot^E-rs^s- f g < t ) „ 

131 1 2 «k a (cftfr 5 0 0<<K«tt&BI£Bi 5 4i:^ SrKfc^S b „ !$j#:5 0 iiJilTOgc# 1 4 fcSrTjSSdf 

JVZ^Lh. [0 143] 

[0 1 4 2] Ml 2K5jrTJ: 3fc. JBaffcoOftfcNL [&1 4] 

+ + k*m = tjfi-m-m i 4 > 

[0144] 012 ^$il|> jBlfi^x/l'TOffia *H 1 3 {C^f. 
UWZHiL. 3>hn-75 2^»I!I£<&£1 5<7)J: [0145] 

3 ^fK^^-c-^-x ^>ix-& t u^^^o •/ ?wm$: * m 1 5 ] 

G x =K 2 s 2 +K3S+K4 ••(» i 5 ) 

[0146] K2. K3. K4tl i5tf>;fc<0;&n SsSi 6i:3:&. 

, mm. mm. ^mm? < - k^-/ ? >m >^£a-r. [ o 1 4 7 ] 

X/ S l = 1 

' (M+K 2 )s2-KC+K3)s4<K+K4) "<» 1 6 1 

[ 0 1 4 8 ] ffciU 6fr$>ftfr& ZolZ. 4 - ftti^Tlflitt^gS^ fc##j&»* „ 

h'vs' •/ ^{i^ ^aMfflIttJ^TfiiS66<JtKM?r^II§-fr [0149] Jfcfe» Hi 2 ^ZtlZmb^fJl-Xem 

4 - hVs*.y ^fi, fiSMW'±5V^Tfgf&e<rt=i0tt&iijD [0150] 
Zit&mt-ififoh. Zcr>Z:o\ l z3^<Dy4y^t.<7>W£i1S [gel 7] 

M fgg°W + + K jxg(t) _dfg(t) dFjt) 

dt 3 dt 2 dt dt dt 
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[0 1 5 1]ifc£l 7fcO^T. fgC5Sl80r.fc§Sg& ♦ [0 1 52] 
Z'fT0t$&.l9t%:Z. ♦ [ISU8] 
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[0153] * * [&1 9] 

M^j^ + + Kv<j(t) «#tf-F*) •••(» i 9) 

[0 1 54] 3^hD-75 2O©JfflFffl*^20O«t « [0155] 

a ^e^sare^i. t Lfc^^ra [f*2 0 ] 

014 ICJjcf . ^ 

G V =K|S 2 +K2S+K3 • ... ( £ 2 0 ) 

[0 1 56] iitKl, K2, K3tt. tJOfcOllD* A*fr«86*fc. SfciS 2 1 i: . 
Jllj&K. mm<7>7 A - FA* ? y>f >-Jg&£fl [ 0 1 5 7 ] 

Vj s] = 1 

if ; (M+K!)s2-KC+K 2 )s-KK+K3) ••- ( a 2 1 ) 
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[0 1 581 Ifrhbfr&ko^. tU«mf£7 4 *h. 

- SJKMm^iJV>Tt^K(ft*»^®fiS-f«Jn$ [0159] <5tt=. 0 l 2i l Z7r;£tiZ>imi : £ : r)iTcr>iu 

my A- KA y ? « % j&^SiW^ ^Ttgi&fi<J^i}tt5r [0160] 
i§§2w;*-frl>ffil£#£>6. ^ CO J: a 3 ocoy-f >»<7) [£!c2 2] 

M dMt) . r dMt) +Kr ^t) _df|(t) dF'(t) 
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015fc^cT. ft 
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[0168] $C&2 6frh£>frh i 5 fc, SD«i£K^ 

?4-Y^y?\i.. tmg.fflmz&^zffimmiz®m£ 

wmw<,z&^ximmizf>'tf>?'£tmuz-ttz>ffl£ 
tamz7 4 - ^7 mm&mimz&^z 
mmmzm&£®imzith®£ti t $>?>. ^i3c3o 40 

[0169] tui. e« . wmn&mifflmiz 

wiz&uzu, mwMtzm&z&fczit. msmmmiz 
^xammizry^^^^itm. mrnmk 

[0170] j&im<?>m2<r)3mm£m 1 7^03 0 * 50 



*izx.*)mwt&. 01 7«. wmviwx-K &mmm<o 
mmfflfflizm^mifflfflm<o£ftffif&t:^-tm. 01 

0. mi 9 it. mmnmfcvzmiiiUcimzTKtm. 
02014. wmowrtjfaM* m&mmzm^Kmmim 
$£fc£7jk-?m. 02 1 i^fs«3-w hmmtwmco 
Wttftnmmm. uu^mmmmizm^xmncosmM 
wmmjjmcDim^-tm. 02 2f4$wo3-w h 
mmtmmnwrtj&intowzL. m*mmmmizm^z 
mmcrMmmm^jm^im^-rm. 0231436 
at. im^m§^£&&i-zijmzx?tm. 024 
tefflm&T<7)imo y 9 yrmi^rtm. 02 5 

mz'$>&. 

[0 1 7 1 ] 01 7{4. Jn*Mi£fPg£jiIPI?>lST';fc 
6 LTt^^^JM^^)^: 
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8ft (a) j±f£iiJ&-<r&££. S3Mfc£££ (*-f^f 

<3r9. *M1 0 0^M^&n*3£gtc:&^fa£<9;*#=5r 
[0 186] m-?T. T?Hr;lo&g£&ajLT:B#. r 

mmzmm-th .r t k «t o . wmt&it *) m>& ®f%* 
miz^&zttfx'zz. ^yvu-^i io 

lz£ *)mmi 0 0<OB?f^(6j<OjD<f^tH^fcS-^V^ 
a^i^l 0 10£Mj£^§-rc. ffi»ttl0 2c s 
1 0 2 d<D£!E£*&£-$-tL 1 0 Oc^U^PK)^ 
ttfcB&itr*. - 1 h . ^EtitzftLT^ 

VV. ^2t. ^1 0 0COtItt^-^>-hW7t^ 1JKS 

C0187] c:<7)i d iz^mmMx-te. mm i o o<om 
c 102 dAisfeSrj&ft^igra, $>z> \>^±^mmfi 

*JBifcWBIt«a]T* IM« 10 2c, 10 

2 d h mz^y-Jy l o l «o £ a v 

OtCfcOffl^S-tf-S-rfctfTt. Kifr&l 
02c, 1 0 2dizy f ls-*c£fr{?2><&mh%:<5m- 
WB^coiKfiM 10 2c. 102 d<o£!££M^£-tf\ 

$sio o^K^b^Koht-s <r t zwmuzfto z t : 
[o i 88] *Jt, m2At,z^-xoi,z^ mmi o oo 

a^rr-xoitfs&^L. ( a ) jsxmmimRt 
wmLxarf, z coffl?mximmm t mmmm*-m 

^a-X&fffil 0 OTJ^I^Tt^cOT'l/-^?* 

ioo offtfcfriaioinj&g. mm ioo <OB5f^*s<olni < 

*3&K£-e*lW^LTV^. ^Ml 0 0<O^ISl 0 2 

v>*4 ^£m<*m3}\$yv-* h/u?izitmi>xim 

tZlt. zfu-*c\ 0 7t,z±&?-( J rfflMlzJ:')&.l& 

zmMs-t&tz. mmnciy? (zcot^imi 02 
?fflE^-fe'a-c-^^(cc*^4>-r. 1 0 onmmm 

tf-msbi* < % 0 . mm 1 0 0 om&^rrnKOlni^^jgfc: 50 
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rtnoJu^SJgSr^ffi-r^ <! t tcJ: 10 2 #u y ? 

-5 1 1 o tzj: *)mm i o o<oviwm<^*]Sm.fim 
izm^xru-^msmmm 0 9^mmt. tv- 

) sfs^o vtmAMwx'te. mmmmmmmizi *) 
imzttz msmimmiztt Lxm^coimmmmz 

+jHzm^->x^2>ti±wz.%fr'>fc. z tiizn l 
x. ^mumx'itmmi oocomm^mcnta^jmrnm 

h h i ^(4. s-Mi. *wss-ttai'c& s tub. 

mm i o 2 coo v ?m&t i> mizyu-^m&zm&z 
it&tztb. mm&om%i 1 o 2 <oo •/ ^ &&'j?z-&x , 

*M 1 0 0 fO^i&^^RSihS-^Wtff a <* i: OTTtE 
[0190] iJLh. 3o«M^fflv^fSl 0 Otf>!aflt 
TxE^^'. *M1 OOfcrti. lam^risi. **^r|S]. ± 

&jt^>. S2 5 t^-ri a Jn^-^^aj^a^ 6 g 

[0191] zcox -5 Jn^jSSfff^s-fflojtmM 1 

0 oc7)mmfflffl£?T-?ti%?&. mm 1 o oiz®<jwm 
m&i3ttkzffi&xzz>ti#>. mmnmftmx'omhZ: 

1 S *i6^-fbtcM LT i> mmzmJEMWZfi oZb tfx? 
[0192] ±^t^3o<oM-C«. Jn^^ffl 

RLtitf. m^mmmmmxm^x^tcmmmm 
mnzwtmziBL* tn«wg.mx*m^xzMzmm 
m ■ mmmcomm^mx'h zztiswotx-h*^ 
[0193] *mxvm3?>m&M£m2. 6*^03 0 
iz£K>mm-t&. m2 6ommcomO'^mi:mm-i>M 
■sexktm&m. i27 i±*yisymmiz£ zmmm 
ziSMt&i&&toffif$.£*tm. m28ii^y ; sy$i!k 
tkizz^tM. W2 9\z]Efi!mme>^yi'yimz^ 
-m m3 oiiik&m&a^yi;ymM£*rmx'$> 
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[0 1 943 02 6t^-ri ?C« *SgMM«omM3 0 
Oti. ^-^X'<>'^3>'Slfil3 0 1 a. 30 1b£i> 
r?3MT'£> 0 . iOflilOW^tiia 1 7 fc^-T t £ I^ISs 

(02 6T(i. 3 02a. 3 0 2 b^^A^ffitfl-J- 
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[ 0 1 9 6 3 JtJt'U d i . eill Ztl-?tl i #BW ' - 

- y?-t s J: o fc # o t v » h . 

[ 0 1 9 7 ] SI 0 iCstfiWBIWRV s £* €> /Jn$ < -T £ J: 
3 IZ-VX^yis a >«RI3 Ola. 301b £&Jfip-r& 

it^io. $13 o ooffiis^tttai^^^tx^ii • 

-ft#lffiia*T'£ £ . * , fPfBSPiii:^ s (± . m& 2 7 OS 20 

[0198] 0 3{±. 

y3y«301a, 30 1 b^SOffll-rS^SI^toT 
Vv&#>\ r?>-bo-^3 0 3#*i:LT$M3 0 0fO«- 

mm£m%L. itmtmzftJiz-tt&mmznttzz 

[ 0 1 9 9 3 . 02 6 <fc a ^cH^Jni. 



0 1a. 301b *WWt%> Z h IzX. D*P9Stttta&0 , 

[ta±(c&stT *> <= b i> ?Z & . 
[02003 02714. t>n*&mffim£m^x. ^y^ 
ywmizmmthmam** ^mmizm^-t&m 
MM^mm.z^tmx'hh. z<ms&* wnit. n 

^iyyy?'>yMl4 0 2a 1 402bJtofS 

*j&£&aj§tS (02 7-C(3. 4 0 3a. 4 04 a. 4 
0 4 bco3fflW*#]Rtt ft^fl^^&Sr^L-CV^**. 
Ztilzmt>ti&i><?>X'li%:<. *g£-tcfc-aT<4HIT*i> 
iu. ) #»TX-fftt£>:fi. i ^S^jja^MmktammcoMi 

mMizmv&mmm%LVm$:$Li£2 8<dx oizgrnt 



[020 13 
[gfc£2 8 3 



2 8 ) 



[02021 fcrtf U d j . e j {4. -en-en j #B<73 

[02033 m*> &mmm&vm*&i>'i^ <-t&£ 

o iZSI^y^y-7^ y htiif 4 02a. 4 0 2 b 
[0 2 04 3 iFflW&te. lfc£2 8«&5£$ns 

t>^-c-«^<. ^yisymmfimm&mmt&zmm 
maztt^i-hJL yisym&ffimzniiav . $ £3 

^^(cl^^O^tt i: X < m&CDWxtc&Mcom 
ScT'ftfflLTt^O. $^>(C02 7T(±Jn^^K^Ji}^ 
Si. xyy> > XfT'Jy^ >—h^^&Sr^JiJT' 

[02 053 ii-C 3yho-740 7{i. TOx>-*50 



★ vy~?*?y 02a. 402b ^$g»-r?»a«g$- 
x%>imx-*&. 

[02063 02 8«. ta^mmrnm^y^y^ik.^ 
mzmmLtimmmz^-tmT&h. xyyy4 o 1 (± 

Bltmzb. z<owmt^yi^y^yVA02.^v 

xmmzimziimMi£ft<?>m£)$:3\zmz^-. zz 

x\ ^.y-jyA o l coimiz%3TZ t . ^yisy* o 

i teMtmumtzmM h/^mftiz x vmsimz 



4 1 



[0207] 0 1 

k. 03O{e^§ii&J:dfc:. ^yi?y4 0Kr>v~>V 

TV U >-^Hff -5 Z ktzX 9. xyy'y«^ 
[0 2 0 81 xyy>4 0 KOVt-jUjj^coMiS. 

[0209] £AI£ffi§itfi5 0 3 «r^x^^* 

o i coikMzms-r&m'o>bi&<omit£{&m-$> «t a * 

[0210] ^HJ<om4«HSSM*03 1 . 03 2K 

-fnmV'bm&n^xT^nwi&m. 03214. jn* 

[02 1 1] 03 1. 03 2fc^rTJ:d^ x.i>^-? 

^r"2 0iii. <7-Y^r2 0 ziyhu 

-9 2 0 4{CJ: O^E-^ 2 0 3*WItSP§fLV>f-\'2 0 5 
xl/^-^>r2 0 1<9«S£:. (atfltJ^^-d idle** 



(22) MB75-3 1375 3 

4 2 

€-^20 3Wl n^ha-7204 iOfMWg^ 
A*£i"U 3yM3-5204ttt, t-j'2 0 3fOHI 
fiflBBtfA*S*L&. W2 0 3«O0Rf»«fc LT 
J4. *-*|IM£fijK. ^-*133B)&!£. *-$M3«EfcH[ 

:£-7 20 3lzttMLX^2>^ya-y cry 
io [0212] ^oxi/^-^T'li, ^e-^oial^pg 

WSMmtfy- W^—ffr Z'<7)MM Lfc k Oi: f4S 

[0213] ^mmmizts^xit. x.u^-^^2 o 
i £. mccoM^mm^iammi (03 1 202 

x. 2 02y«215-SU^I.. ) tfm&ZtlX# 

20 r 2 0 1 <vto«mmmm£wmmmx'£ & 4 ? iz%~?x 

v>£. CifL^OJn^^ff^ti. rjvbo-9 2 0 4fc; 
A^J§il ; E-^2 0 3C7)§llW^tCfflV^il^. <r*i4> 

[02 14] 
[$C2 9] 

SBt 2 9 ) 



[0 2 15] JtotfU a(4. xV''C-:***±*f*#T 
Hl^tMtSl^Wt^. bk. ck{4. -eftefii 

x-ffltjmx\ mm%om&i,z-£ir£z ^^--yr-r 

&£o\,z%~?X^&. 

[ 0 2 1 6 ] m 9 CCflflilif e £K*>/Jn§ < "fS 4 

mi>m<. mm%(7>miii,z£}y&fi:%£±iftfmix' 40 
^2 9 ws5g$ft& t w{±*< . mmmnmit 4 

[0 2 17] ZZX. n^M3-9 2 0 4{4. ^-^2 
0 3£{&Of»-r&«iig£&oTV^#. ayhv-720 
ASg-fct LTXlx"<.-^*>«r 2 0 1 ^0#SM*fclt5ttS 



2 9iZ$>Xiitb$>JjmX't>£^. 

[02i8] &%m<Dm5(?)mffimi:m3 3*^03 5 
<,z±K>mwtz>. 03 3ii. M«mm.mm*m^tigm 
<m<r>ffim.z^fcrm. 03 4(i. i$teTtu«mmtm$: 
m^fz&mimvnj&zmw. 03 sa. sn^msw 

[ 0 2 1 9 ] 03 3 t^r i a fc, ^^isgMo^mM 

tt/<*7^aX-^54 1. 542^4"C^LT 
^ffffl2ffl£7)^S: 5 5 1. 5 5 2<?)±t= 
^V^#:5 0 1 ^3&^L^«^tc:*o-C^S. ^5 
5 1. 5 5 2(4. ^WSr^-r^^^T^f-^x- 
^543. 544. 545. 546. 547. 548. 
549. 5 5 0Sr^-LT^5 2 1. 522. 523. 
5 24£«fc *)3£ft£tlX^&. mfls5 0 1tH±. W^CO 

iuvmjmk&gm (03 3-cti5 31. 532. 533 

<r>z\ k £^ 0 . ) #jyi§ft. m«s5 0 1 V>±.Tljfon 



(23) 
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4 3 



4 4 



ft501 fcIJS£ii£1i2^JU*&S&tti£M (03 3 
Ttt5 3 1. 5 3 2, 5 33<T>Zt^'J. ) frb<T>m 

tfc^TL&i^J: -5 l,zW<*T?^^—? 54 1 . 5 
4 2.*Wfai-^54 3> 544. 54 5. 
546. 547. 548. 549. 5 5 0 . 10 

[0220] .;8n*3£gtiff8£ffl^£ £ h £«fc 0 . tumm 

<7)$m%^t&&iiiT'Z z<ox^mn$mwm£ onus 

tc©lffllT-# & OX'tim Uz< V ^MOH^fc t 

[0221] ifc. m3 4^-twmMm^ 03 3^ 
v^jffi&nrtgfc-rs^^fjcs oi. ^$5 5 5 . m 

%.Yt5 5 1,55 2OS0>*i$KS:^aj-r?>J; -5tC«j£L 20 
*ii>CDT&&. m*5 0 1 . &3f£5 5 5 . «S(t5 5 
1.5 5 2C<i. «j@C<Dlra*M&iB§ig (03 4 T* 
li. ^-Pil53 1, 5 34. 5 3 5. 5 3 6<=0^i:S- 

v^) ttmrnztiz^z. mm. wzit 

£M«im&iiimSX'tfi!iiL. 3>-ho-^5 0 6M^ 
7 4- V^y^-Th Z. t l/Zj: *) . J: 931 O'Mj^&VMSfj 

[0222] ^.T-C. rj^hn-550 6ti. 

F= ji- W 

[0227] Utfr'oT . 5i5S^iOS^ffiliLh^)?l3g^ 
6 tm#cojDmS(iit&0 LX v»< . L*» U _h^<oi 3 

5 0 3 fcifiWrs - i: iz£ K)tlim&mZfa±Zit& Z t 

40 

[0228] mm^^X |3H££<r t WW*. i> . 
-hcr^cXm tmx. hi."> 3r#JIWj£f§ J: o t LXfflM 
h/P? < LXhfflWffiitfA V -/zrt^^xh 

st. m.#<o%mmmiiaLx^<. l*>u uaoj: 

I&I<0Jn^^fflfgT^aiT'#S.i:^-5ii:T-ft^. gift 

^■ciiBgL^cofc^^. §mmMiz&^xi>mr<Tj}fo 



5 o em#:i: Lxmmmnco&mmAtztov zMmm. 
Mm&z&jjZit&m&zftfcitzzti.zx'o . &sun 

[02231 03 5^^-r^Ji*^i. M® 

8f£%-mLxto*mmffim&m^2>z\tiz£ *)®m.im 

<nmfi£fflmLtt$r£cOffi!$,ZKLX^& . 03 5fc^ 
■tXoiZ, I&3&521. 522«. ayM3-7506 
£<fcDM8fl$*i.£>^-^5 0 3fcJ:DIg®$*u fflfm 
523. 524(i. 3:xhu-7 5 0 6fc:,fc »)^^Hl^iP§i^ 
£:/^-=^f 504lC«fc.9f8II&§:h..|,. 
[0224] JU# 501 fcti. m^Jn^^^JU^a 
(E3 5T{i:5 0 5^2:ll^LT^S. ) tfiMffiZ 

^5 o i comnjjfaoto* mmmmmw,x^ 

[ 0 2 2 5 ] 03 6-Ctt. ^^M5 0 1 comKW&t 
LT.^5 2 1. 5 2 2. 5 2 3. 5 2 4#>V-;UE 
±*mi) { *>dt'$-2>1kmi:7r;LX\,->Z>. mktU-frt 

->WfmMz£K)iil-?z\ bcr>X'£Z,3mj)CD&*MF 
Ji. fm3O0>£o\Z%h. 
[0226] 
[S3 0] 

• ( B 3 O ) 

[02293 ttz. fflm<?>7 4 -oyrz^-? 
zfcMzhto«mm.imzm^z>z\btfx-zzcoi£. e 
®mtmm?$)Z>. ±^<ommmxn. mm 

x^&i%&bzi>mmx'% h . 
[0230] *w$<»%wmm!mm3 1 izz own 

-TS. H3 7«. Un^iSJgfffg^fflv^^^JbmM^ 

[ 0 2 3 1 ] 03 7 iz^k-f-J: o tc. @^??±^W{i. ^ 
^6 0 1l^_hfflJJLtr7-Y/l^6 7 3. 6 74i:0mKHSt 
56 3 3. 6 3 4O^6<P3:RgK^tJ:0#±LT 
V»*. -eUT. JfiLh<0«j^rtfflr7>f;^6 7 1. 6 7 2 
tS^S-^L. 3£Lh<Ofg«ilH&&6 31. 6 3 2 1 

[0232] m# 601 (cw. «nt^jn«^se?{ti^s 

(037T{±621. 622. 623. 624. 625 
OZtZ^o) tfMffiZtl. m*6 01<^|g^. ±T. 

m^^ia^mmmm^mx^ z&ott^x^z. 



4 5 

mrnmrnm^^mx <otomm. mm. mzm&zn 
mmz t t^'cmmmse 33.6 3 4(mj}Z®\ 

n>bo-7 6 0 6£|6j«-T3fcfrr&o ULtW^ha 

-76 •c*(i«iii^^fiR8^^^'Ciiji3gi*iffl«Ui3W 

/l/6 7 1,.6 72.^1±3>f^6 7 3. 6 74£ 

«^¥±a5». &a. mm. tm&*jmtzMmt&zk 
[0233] m^mmumzm^&ztizj:*). 

[0234] ^it. 3yhQ-760 6(l ^mnWk 

[0235] #»W^6£>3lttW£03 8ICJ: 9 mm 

[02 36] H3 8*35H-J:3fe:. ffiixUW-^ 

&£5lz. St&£ 7 0 OCOM^ tfflUth i>CDZ'fi h . 
8Si&&700<4. ayho- : ?7 0 3lz£*)%mZtl& 
iE7^faX-?74K 74 2fcJ:->TX«tfiri«Itf5 
il^.»ff7^faX-^74 3, 744fc:J:oTy 

3, 7 4 4ftizi±$ffi8immtfmffizti. ^mwrn^ 

ybu-y7 0 3lZAJ}Zil&. ta»fi.7 0 0±*>Jn* 
3£jK#iiigSa (03 8-m, 70 1, 7 0 2cr>Zt&^ 
o) mh&7 0 OtfDxfft. yW^|6l<0jlI*J£K 

1. 7 6 2. 7 6 3. 7 6 4(CiO-efl.-€ f its WM&7 

n-5 7 0 3fcAaS*i*. § &*c3ME«flKciI*«fc« 
A-TS i k K «£ 0 &gffi?S£#£ «fc 5 (c LX i> 

t7-57 0 3(C7 4-FAy:?§;fu ayhn-570 
[0237] £<7>«fc 5=5:^f^Mt:J: 0 . f&fcOS" 



24) WHFF5-3 1 3753 

4 6 

ttictttafcflMtS' S a P - ? J«W * -T k *> . 
[02 38] ££T. 3yhD-5703B.«j*ff7 

-5703 JJLflefc UTiS»e^>««aW£(Ctitt*Jlfi« 

io «. k4acfi«j:9immm»mL. iw 

[0239] AlBj&^NHLfe^r^Wii, 25*^ 

wet. fiy&oflBwato*.. z<Di!>>z:(oto«w$.ffim£ 

[0240] ^8%oaS7<^«6W*-H3 9 fc«t 

-rs. 03 9(4. 2m«aaflw&*ffivvfcxYXT--5*o 

[0241] *HigMOXYX-f— S*i, H3 91Z7&- 
£5tZ. ht>frt#>3yhu-7803l,zAj}ZtlX^ 
& iZSAjJ £gSK3M£$- S «fc -p fc:. ^t^-^SOO^ 
»*t«»t4i*)t*i. Xf-v'8 0 011 n>-h 
n - 5 3 1 JL 9HK$tL« V -Tm- - ^ 8 4 
1. 84 2tCj:oTX«ttr|filOi&^S:. ij-77?fa 
30 x-^84 3. 84 4^4oTy®ttrf6jOi&§2r$'J«l? 

-^*8 o o±<?>mc<Dtu*mmikiiiim (H3 9tii, 

80 1. 8 0 2cO^kSr^3) j&>4>14. Xf-x8 0 0 

tmmmWli. W»86 1. 862. 863. 864 
fcJ:9. aftUT-^xS, yffl^T|6lOjl6£K. 

mmizmMzmimzw \-?& zttzz o^^-^*8 o 

e*S{C*ttT4aSOfl^{4. 3yhn-7803t 
7-f-M 7 ?$ii. ayhn-780 3t?>^tto 

AflBRfcJ: OfiiJlwxYXx-^Jni.TjnSS^ft 

50 [0242] ife. *HS605T'«. 2iJDC«0X Y^.v^- 



(25) 
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X\ 3yhD-7803il &mKT?^jL^-?&m 

zmm-tmmumiwt lx tfwtH. 

[0243] #§£HJcOjg8<D|^M£04 0(c4 

[ 0 2 4 4 ] 0 3 8 lZ9jk~t± ? hVl^S^r? D7 

OAtfUMSiLX^h. ?6ffr^^AX-^9 0 3{it* 
/WcE5g£iiTiS 0 . y-7Mt\z'MzMLXm 

ttmzsnmmizm&ztix v^. 3^0-7902 
(4. s^m^x'fius^^^ii^a^E^^LTii 

0. *7D7ICfflMi (04 0T'(4. 9 11. 9 12. 
9 13. 9 14^4WHrL3fc*£fcjKLTV**. ) SJ 

< 4 3 tzfaBEm-a.x.-f 9030 

wt<?3m*i&£(tjw*ai'ct* znx-. m&yfflfflizit^ 
-c 4 9 miffimmnfzz ir*n»K*jim-* £ 1 & 

t-£s„ iit. r^x-<7--7^.9 0 4cojn^jfflgfflfg^ 

^Ui-rSid^Jn^^Mffi^fi (0^-fr-T) Srfflwc 
JEmiZT?T 4 9 0 4 ^0^16&$J«I^-S .1 1 lz£ 

9. $ t> i<zwMmm%&>±i* \. wjfg^s^n^f- s ^ 

[0 24 5] C\C\X\ 9 0 2(4. MffiT^ 

^*:c-*9 0 3£SWr&«ili££i-5TU6#. 3^ 
bn-790 2#.«ci: LX t'/W%mMfiilZ)iit2>im 

ftumtz mmzwcitz z. t *c 4 0 . &Hg§gE 
[0246] *%mtm9<7)$mmz®4 1 kj: oiph 

■f*. 04 1(4. ito*»£ffffR£tfivfcosKyf»T-.& 

[0 24 7] 04 HCJjrrj:5£. ^-f^-? 1 0 
01(4. fc^j&»tyjr7>-ho-51 00 3(cA*§tLT 

100 l«»*fe«!»r*fc«)TJ5&. v-tal/-^ 
100 1(4. 3^hn-5l 0 0 3(c4 9iB»$*i&P 
©^ffiDD^-;? (Di r ect Drive 
*<0tfc) 1041. 1042. 1 0 4 3(c4 9i&t£$!l 



4 8 



-**> #JMB$*u E«EAJKfflaflf«*«3 v h- o- 5 1 0 
0 3(3A7J$ft£. v^e.xl^-^#3fel 0 1 
S*ufe«BROjD^ra««aS« (04 1 T(4. 1 0 2 
1. 102 2. 1 0 2 3<D^fc£^3) *^(4. 7Zt 
0 1 lcOJ^S^fcioft^x'ftll. y'jft. 

0 3(4. ®^IlIS&#T'«fiS;§ixSfl^^S^-l*I^L 

[0 248] <rft£>4«^Ofi-t(4. 
0 3C7^ -hVN*.y^§fi. 3yhn-7l 0 0 3(2* 

v*u-?iztiu£xtujmw^ttt£ffimtLxm*)& 

tbhtzth. JE&tt (BWStt) . ^mzm.ixtz-7- ha 
l^-^S-ieaf-ftitJ^**. Srfc. 04 1T'(4. V 

-t^-^^i o 1 1 f.zmm^tu-zt^mmm.^m 

20 B(4. 1021. 1022. 10 23«03oW^S 
LTV^>#. 02 5fc*M<O6e*SOjD^»1ffg«O 

ftl 0 1 lC06&&l£<7)mmZ&&LXZbl,zimi%.cr> 

[0249] CICIT'. 3yhD-51 003(4. «-^E- 
^5-$flffll-f--2.a^5-i.oTV^A { . r?yhD-^ioo 
" 3mfttLX^-V2.U-?tt<7)&®M£lz&if&tu 

g.&%;£iiiumtz>mm$:nttzz\tiz£t)^ v^t 

[02503 1 OOHI605^04 2 . 04 3 

£4 9 04 2. 04 3(4. ^-enSn^j^Jg 

[0 25 1 ] 04 2. 04 3(=^t-4 5(C. mm 1 0 

i(c(4. m&cr>m*mimiiimw. (042. H4 3Ti± 

1121, 112 2. 1 123^i:Jl^)^Hi$ 

#&45(c^r-5TV^ 0 i^. ±^ll42(c€,±M<7) 
40 ^fl.-^ft(f^-^^N^a5-rs^(7)lra^5^^{U^ 
fill 24. U25A { fli$ftt^S. ?>hu-*7 

1 1 0 3(4. «7>tii^#Tig^§*L^m^a^s^rt 

n^ho-71 1 03(4. Ztit>(D{?ffilzi> 
XfcV-tfl—Fl 14 1. 77 7 / <d>'1 14 2. SS 
^-h'l 14 3. Tfc^X^fc'^^-ri 14 4. 
50 ^b'^-f-lf 1 145. ££>(C(4. (0^tf-f) 



(26) 
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fcfRfTJ&*T£ . fi!#<7>C CV (Control Con 
figured Ve h i c 1 e<OB&) SrSMcffiSffi 

fc-c# *. mttmnx&tmfiim (direct 

force controlt{,u3) , tiOMW 
(airplane pointing contro 
S^JP (airplane tran 
si at ion c o n t r o 1 t i> V^o ) &tf*Sf&b 

[02 52] *3t. ±X1 14 2fct>±Hl 14 201 
T 7 5 -y *«J*&*Vlf>'*''fc9K -f & £ fc J: 0 Sfr 

[0253]*5Wi«Sl l<DSISfefia|£l2l4 4. 04 5 
[ 0 2 5 4 3 04 4 „ 124 5 iz5skZtl& 4 3 l&&&m 

<7>ft]Bi«m&*yw*^ Hgifi2oit, mmm? 

12 0 1 &B$€3*Ub=H /H202fc. ^iS®® 1 2 
0 4i:, ^— S^>-^*1200i:, ^V/1200C 
HSESilfc-W** M 2 0 3 fc . EGSmSl 2 0 5 

81 2 06tf-#7yri 207t, M»{:Dffiti 

2 0 8-c«iss*ltv^. ma^mmmmit. H4 4t* 
w(t)=j- p(t) 



5 0 



-r. 

[0 2 5 53 20 111 12144. 114 50*£tSfc 

1fl80tfrl*Ifc^3.. ) . Jfcfc. *&?1 2 0 14>WHfcB 

s^^^rifim® 1 2 o 4 „ ir-i/y? 1 2 o o izm 
feZiiz^&mfemmi 205^11 2ffic/)^3>'7 r 

>"9-£JBlftLT^4. ^TKjmffil 2 04i:ia^m@l 2 
O 5 i: X'j&f6Z£tiZ V * 2> 2ffl<0rf >-x>-^c0#S^fi<?) 
10 31 A C £SrF3SfiHftffi» 12 0 6 T'8KfJ-r£ ZkizX 0 
JS^ 1 2 0 1 O^fib&^ffiT^ £ . 
[0 2 5 63 S^l 2 0 lic(4. 3^;H 2 02 
a^SSfrCis 0. £ orM /H 2 0 2 i^c£*>'s&ft.& 
fcBBfcWS^L, *r~i/yy\ 2 0 0t;®^§fL^^ 
*y M 2 0 3£4&5&mc4 0 M^fcSW"*. . L?t 

^-^r>-r7^«t os^a^ffisi 2 0 6 

•CftffiU AC = 0. iP^»_hTO^co±#§*^L< 
*4 4 3fc* 2 0 2iz%HtlZ>WS$.£zrj-Ys< 

-y7fflffl~f&Z.tlz£9^ m&Jl IZ * yhlZfr 
20 fri> h-?mFF 12 0 1 WffiSJMl w5ffiSI(Cib«>T i5 

[02573 .r <IT\ #3|HHo^;an*3&£-fe £> 

H4 5feSi^J:9fc, ^Jt^ijv^T^^tfUlO^ 

■fey^^*fcftjiaMi/8 (t) &&mLt:fiixi£. m. 

ttffft 1 OEWHRiPl 2 0 1 fcrti§85£3 l T'i?l$;M3^ 
14* £4 £ ^ > h tc® < .' 

[02583 

[ISC3 13 

■••ia3 1 > 



[02593 mmm? 1201 iz^zmujm££% 



* [0 2603 
[1:321 



(S3 2 ) 



[02613 j(±nife«^i odHsara, <? 
( t ) ts&fMt iz&i+z®mm z F 1201 oi^es** 
w ( t ) im&mr 1 201 (c«<«e* 

fci.fcfct-.X^K w (t) (iffiS^-f-Kys-y^tcJ: 
©IP^w ( t ) {4. n-T/H 2 0 3fc:* 

Mt) = <Mt) 



[0 262 3 
40 [ISC33J 



(t) iZtiMt&cr>~Cm5£3 3. fgfc£34 



(»33) 



[02633 6 

fc=27trBN 

[02643 out, <t>\mmm$i®m. r&rM/n 

2 0 3^g, B(4V^<y M 203O&mmm. N 
l±n-f /n 2 0 2 0##ISrC-¥-i. t>ti& . 
[02 653 l§*II«W4W(t) t^LT. 0SK 
» 1 *«»^{a«t** 4 3 tBJttw ( t ) ^^"♦50 



6 [1:341 

■"(83 4) 
♦^(f, g5S3 2^^321{4-fe'ofc 55:0. 

[0266] 
[SSC351 



6WRst3 5*Hfi 



\ 



(27) 



5 1 



w(t) = J-p(t)=w(t)=<Mt) 

[0267] LtiW^X. -t yy-kMz®<mQMm * [02683 
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